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(57)Abstract: 

PROBLEM TO BE SOLVED: To form an LDD region of a high 
breakdown voltage transistor which is longer in comparison with an 
LDD region of a MOS transistor driven by a low voltage 
symmetrically to a gate of the high breakdown voltage transistor 
without using a mask, when the low-voltage driven MOS transistor 
and a high breakdown voltage MOS transistor at the same time. 
SOLUTION: After a gate 108a of a high breakdown voltage 
transistor and a gate 108b of a transistor driven by a low voltage 
are formed, the implantation of phosphorus ions for an LDD is 
performed by using the gate 108a as a mask, followed by a heat 
treatment for diffusing phosphorus under the gate 108a to form an 
LDD layer 110. After that, a side wall 1 14a is formed on the side 
wall of the gate 108a and the high-density source and drain 
implantation is performed by using the side wall 1 14a as a mask. As 
a result, the LDD layer 110 which is longer than an LDD layer 112 
of a low-voltage transistor can be formed symmetrically to the 
gate 108a without using a mask. Furthermore, downsizing of the 
high breakdown voltage transistor can be attained and variability of 
characteristics can be restrained. 
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[Ml] temEIBttMO Sh7 £ i , rSWEEM 
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(a) 



(b) 



(c) 



Cd) 



102 103b 102 

2 





102 




109 108b 

102 J 



108a v 




102 
101 



102 1^0 



1 

[»3j8B i ] %m#m±<om 1 ©ei^t we f ? 

1 ©KiS^WT^Jft 1 ©?- hM^UB* 

u v mnE^m#m±om 2 ©«w$K:f&BEEig»i f 5 
^n^enwsE f ^ jr-©y- f ti&ms. f ? > 

i?:iiU, jW5ttF7-(i? ^>^te<£9iWEiSIfE 
F 5 >SP* F&WtuIB{£1SEiE8& F 5 >V>Z 

£-©£*- F©ffiM&ClM F^*-^*»Jaf SIS 
WE* -f F-5*-^k iitfiBSWE F^>^*#-© 
F & ^ WIBffimEfgtt F5>^*£-©^-F£^ 

©f£iiyiB!$ 1 RcmiE»2 ©SiSCcaA-T SXSiSr^ 

CI»«3B 2 ] ^g«i±©fS 1 ©««fc*»EE F 5 

vls&XZ-OV- F£J£*&T5XfI£, milBWEh 
7>^^-©y- h^vx^i OTliuiE¥*ftJl£& 

*hD»«s**"r*^#e»fttfaa» i ©««ccaA-r * 
xg <t % «rsE» i ©tw&cftA s nfctwa^iwi*ifca 

ffc3tf£XfI<t, COSL ltK*»»Jl±©*2(D«« 30 
CcffiWHBtt F^>^*# -CD® 2 ©J9U¥£ £IS 2 
<D^-FBMtI«*^fi£rSXai, itufBf$2©y-FK 
{UJLfcfcftWEIBHJ F 5 #-©**- F *»JiWS 
Hi, ffitE{SWBKttF^>^X*~©^~ F£-7X 

* mFIB® 2 ©»«tcftAT SXgi, ^ffitc««BI** 
^L/, »*ttF^-lX9^>y«:cfcf3tWai(WEF^> 
4r-©y- FRWiulBffillEISSiJ F ^ £-© 
F©§JHttlM F'J^^SrMtSIgi, ttffE 
If F^-Jk fulBWEF^^X £-©£*- FR 40 
tfiME<£*EEKtt F 5 X * F « vx * & U 

« 1 RO'Wiam 2 ©««CcaAT §XS i **tf Cil: 

[fS^JS 3 ] KTEtt 1 ©««CC j£A § n/cfflE^B^ 

**M£tfcs it*xa©a, friBfgmEiiSft f ^ * 

-©V t *|(W'i'4"r4fcft©*' + *^iiA i &WI2W2 
©WWcff 5 £ i*4Mlir*l»3CT2E«©*W«K 

[fSW©i*lffl&K9n 5C 
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[0 0 0 1 ] 

MEMO SS*z5{*^©[ag§^S©Mii^ffitcMf 
[0 00 2] 

[«*©&«] ft** -H»V*>6»+V©«ErlBttf 

ccffiBE^bTs c <t 3^**6n, wm^mmmm^ 5 

V*SW*3. 3VOP^7 ^HKtifiWi l/Tl»*. 
[0 00 3] Ste, ««^^*^K»fflL S I as*£ 

r-4 0 oeK©Ufc&^*J$oTC»S. 

©*»*»< -r*fc«E>, «»^*^iBttfflLs ib j: on 

[0 00 4]-^ WtXStCiJliTtt, Xt^<-t 
S7fer#SffiH (M^«2 OmmHT) ©ftlIIE©fc» 

w: % ^^^©SS(c«$iIlS3&s*5. se^r, KA^^ 

igafflL s 1 a»**Jiw ^wemo s f 9>y 

[0005] +»v*se>«+v©«E"ci8tt'rsi«nsi£ 
mo s a f 9 > * ^r*i«s u fc*»(ttR«iai»aat© 

^{cEttsnfcfe©3^toe»nn^. H5». se*© 

±IB© <t 5 &WBBEMO Sh7>W>i, SfcV ©^E 

r-iittT^ffimElESiiMo s f ^ * <h ^i^-a® 

$>^> e C©S-C«, 2E«*«««EEMOS F9>y**. 
[0006] ^*T, 05 (a) <fc 5 K\ 

«3 1 o«c»ashfc, wemos F*>y^*©y 

-F3 0 1 *5J:0'<g;mEMOS F^>^X^-©^-F 
3 0 2«c»LraBSI*W«:, LDD(^>fFU^-F 
-^F- FU^f>) ^Mt^/c^cDT^WttA^ff 
l\ MEMOS F7>^^-0LDDli3 0 3*5 
itffitEMOS b5>«>-©LDD*«3 0 4* 
ffJ^T^o ^H5 (b) tC7jVrJ:5K:, TEOS (f* 
h7^WJ^h) *JWR±T4CVDffiCCj:lK 
^ y 3 >K{ fclR 3 0 5 SrJgfiRT S o 

[0 0 0 7 ] 5(c) tc^-r <fc M^tt^ ^ 
K) F 3 0 1 , 3 0 2©WJiltC1f-f F^* 
Hl/3 0 6 a, 3 0 6 b*JK«TS. aWtttCV-X F 

U-f>ffiA*1f 5fc8b©U^* F 3 0 inrf&mh. V — 
X- FU-f >*Jgfl5-j*4fc*©aiC^IS* (Nch F^ 
>S/X*-©»^«aS5lfc*) SACCJ:^, «EMO 



1 



(3) 

3 

S Y z 7l/i>7,%-<DV-7s - F W>ffl«3 0 8 
EMOS ^>^*£-©y-X • KU^>««3 0 9 
*«fltr*. C©<t£ffiWEMOS h5>^X>-OV 
-X • KW>«#3 0 9a&jy- b3 0 2^W-f K 
•5*-jl/3 0 6 b(c^sai-&WK:^Sti4. CftfcS* 
bX. ^ItffiMOS h^>^^-»lSiHBEffc«>yt«>7jc 
^iftfcfi^LDD^iSMB-C**©^ h 3 0 7 

Cc<t h ^>5^* *-©$*- h 3 0 1 fcJ: -Ctt^ 

F^^3 0 6b*figU y-X • FlW>£0J& 

y-H3 0 l*6fflH«:*3Ll. SffliJ^:g$L2iiL 

. ffiSWJCtt. MSL 1 =L2i6otW, 
[0 00 8] 

x©/j>ai<t*sK3R s *vc i > a . ae*©iftWBEM o s t 

7>isXZ-X'te. S5©<fc50C, MEMOSF7> 
i>X*t-<D?- h 3 0 lteStfLTBBSg^WKlLDD* 

Al/TO^o C©fc&>, Xg-C©VX*XUK:<fc*)LD 
DfiLl*Sfi<44<bL2^S<&0, */dj«CLl# 

[0 009 ] v7s^Xl/©fc^CLDDfi^< 
«0. 3 Mm) fi< -r4i^B^*o/c D h 7 

>^* r *-fX3jJ**<aa«3&>orft<, ldds 

^56UiK:fi<&-&fc*k:, LDD8P»©ffiKCcJ:«5 30 
£ * 4atfT r © * + > * £ fift #lSj©d*: Ktf & 

nh#« /Co 

[0010] WA«»JEBBI«©A:«>*i6IRL D Dg£ 
0. 3 um&mt-jr&m&s 7^^ftl0. 3 Mm** 
*T4 <h . 4>tt < <t & 0 . 6 m m«±©L D DS^S 
fctt*. ^©#£JH, y-x^*Sir>«F W>SB#© 
LDDlH5©ffita«2{g&c&£ e 3e>K\ vxm^J; 
SLDDffl©ffi!a«eo#%ifiia-r4»(Ctt % LDDS 40 

*^6tcs<ur, ffits*:**<u ^y*%B»iR*r 

[ooin ^rnxommz. ±%m^<Dr»m&zmm 

Ztmirzc tx$>& 0 

[0012] 

tt«±©SI 1 OfiRttCCiffifE h 7 £ -(DM 1 COM 50 
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^ 2 ©^^cfisEEiga h -5 isvt, $ -com 2 ©JH^£ 
©y- h i ffiwji h ^ * -©**- h *x 

^ft»iJS*f©a»«M€:W-r^^*BiB5*» 1 ©*I«fc 

*»2©««ccffiAr*xst. ±m^mmm^mm 

-©y- h&O'fi^JEfgtt h ^ >^**-©y- h©fflij 
IgCClW F^*-;V£ffJj&ir&X*I<t, if-f F 1 ?:*- 

Ill^Wt^^ia^ 1 RO'I2 ©««frC&A"r & 
X*I 

[0013] *»Kfc«R4»2©*»f^B©i! 

*-©sii i (ommz^-tzm 1 ©y- hBKfc«*j&s-r 
tttmzm i ©««£*£ at mi ©«««: 

±©IH 2 ©««(C ffimEEIgft h^>^^^-© 

»2©ws*wrs»2©y- hBMUi**«fr*xs 
©y-h*v^^<bLT, ¥*f*^is*f©^mM*w 

'T4^F«»4*2©««CCffiA'rsxe& % ^M«fe?!t 

>i^X ^ -©y- h & Vfi«IEffi* h 5>^X ^ -©$* 
- h ©ffJSCcif -f F * — J^fiJfT ^>Xfi i , If 4 F 
^*-;k !SWBEh^>t>x^-©y-hSa f iSmEI8 

s»©»«s**r s^fw»*» i 2 ©««tca 

[0 0 14] J&l±©^ffitc<fcn«, H©i:^-7X^ 
*ffi^T^^«EEh^>^X^©^- h^vx^iU 

f8 t -r&zt&x%2> 0 

[00 15] */c, »2©l5BS^ffi6Cfc^T», mi© 

*i«{caAsn/c^«^*j»i£t»$-&^xa©a, em 

BEIEtth 7>yx^-OV t SrSUtair ^T^/c^©^^ 
*^aA**2©««tCtT ^Ci*5g^t/^o t©^ 
^ctn«, V t *SiJffllTSTSifcfi&©^ + ^Ji/aAli3&s 
HMt»©»«**ttru:*iaE'C* 4. 

[0016] 



(4) 

5 

vrnzzm^rmM-fZo giro's 2 hwemo 
s heists** ti&msmwiMos h^>^x#££i*i 

BKBEMOS h7>^^«$n5 0 

[00 1 7] si (a) cc^Tct^cc, pm^m 10 

ftgffi 1 0 1 ±fcy a -)l> FWUtm 1 0 2 ( Sfctt h u 

Onm-5 Onm(Dl«iBJE©y-hM{fc«l 0 3 a, 1 
0 3 bfcJ&EST*. (b) ^CTnTcfc^^C, iffW 

Eh7>^^-«iSHV±(Cl/y^ F 1 o 4&i&m 
U ME F 7 >^ X ^I«L V(DM)£(7)^- H 
ftlRl 0 3 b*Bfc*T5. ^rHl (c) K^TctS 

-1 5 n mCDffiHE F7>^X^-®y- FMfbRl 0 

FBMbKi o 3 a«itftiM{b3n*(Dr, 

imiO 5aift5„ FBMtJIl 0 5 aOJlS 

B*»W«:2 0 nm-60 nmtW, 

[ooi8]ii (d) ^-rj;^, vmitmi 

0 5 a, 10 5 b_Bc]JD?2 5 0 nm~5 0 0 nm<D& 
»^>y3>10 64MU U^M0 74f 
J&gL i^>mi 01 (e) CC^*TJ:9 0C, Iff 
BEh7>W^©^b 1 0 8a£{£WEEh7>^ 
X^-(Dy-h 1 0 8 bSrJ^SSTS. l/*^H074 

fi«Eh?>^>-«*LV±Kl/WH 30 

*1 E 1 2 cm 2 -l E 1 4 cm'fctt, ^#<*S»C*t 

9, iff»EELDD&A«Wl 1 0*»J5W*. 
[0019] &A8L 112 ( f ) K^Ti 5 fc, ©HEE 
b^>>?X^-Mi|SLV±tCff^U/cU^X F 1 0 9£ 
h % 9 5 0 °C«_hCDiff »r iff BE L D D &A«« 1 

1 occy >(D^tt®ffi»*si*s. F'Rtfiooou 

6 0^*tfOR*fir 5<t, *WffiLDDjtA««l 1 0 
iffWHE h-7>S>Xir-©y- H 0 8 aODTKO. 40 

[0 02 0 ] ^cH2 (gr) K^TJ:9«:, IffBEEh^ 
>^**-«6«HV±fcU^* F 1 1 &n 
EEF"7>^X*-«gijSLVfc:, y>^lE12cm z - 

i e 1 4 cm 2 fctt, *awta««:*to-c»»«:««ig 

0, fgaiEMOS h^>^X*<DLDDaA««l 1 2 

[0 0 2 1 ] L D Dft A#*£7 Ufc^ H 2 ( h ) 
Tc^C, ifflE h 7 >^ ^ $ - giSSH V±(D ^ h 50 
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1 1 1*»*U ¥S»ft»«^ffiCC«EECVDffirTE 

ostCctsiMb^yrj^iii i 3£Sjit&„ -eurs 

2 (i) CCtf-TJ:^^, m?i& F ^ x ^ > ^ K J: 9 
IMb^y3>ill 1 3*x^>^, jff!fEh^>^ 
X^-CD^r- h 1 0 8 aMfilEh7>^^-^ 

-no8 b<Dfflfjittc, -en-emu i o o nm-20 0 
c (o^mvmmK v 5 > y * * hw*h v <t we h 9 

1 08a<t1M K^*-;H 1 4a, MfiBEh7> 
^^-©y-h 10 8b i^-T Fr>*-;H 1 4bfc 

*n>resfi^«cct*«raEAu. iffaasoy-xFu 

[0 02 2] *^<Dm&<Dm&y&tcJztiii % 15—^ 

(S«EEttf^h^>^X3r-©LDDftK:Jt 
SiEOh7>^X^-cDLDDg*J:^<t5 

BE<£> h^>^X£-<DL DDM^ F«Sil 0 8a 

i*spItBCC&5. ££>J;5K:LT, U^<DMMf£C0 h 5 
>yx^-LDD Sr^T vx Xb^it 
<£> v L D D fitfg < ft o teWc^T *» EEiST-WMt 

[0 02 3] «H»OJg»CC<t SWjSIg'Ctt. "9*^ F 
^*-;HI©tf6o*iittWil 1 0<DH&ffitfcfc:J:*L 

DDgOS6o^^ -^ftUTfeO. 0 5MmJ^Tr^> 
tf6o#te*tL 1/6-^1/1 O0C/h3< tH*^>o 

[ o o 2 4 ] ^mm<omi&vit. f^>^^^4 

S/c, 02 (f ) CDXgCCfe^T, SI}Eh7>^X^ 

-ffl«Hv±(ci/y^ hiii fcj&K-e-rcc, <amEh 

^>^*-««LViRI^FCcy >«rl E 1 2 cnT 2 - 
1 E 1 4 cm-^a&CClllSSc^tt^U^^^^^ffiAU 

^-ODL D D««0^#B»««*a«W«ca{b3* 

O J: 9 ^ o -e 5 ©IffWEE^b** pjffi-c* ^> e 

[0 0 2 5] Sfc, NBSSEWiN^x^iCCP^ir* 
»©II"CB U 0 CC#n > * fctt B F , *j*A 

[0 0 2 6 ] (»2©!8»<DJi5«) H3RC/4tt % 
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[0 0 2 7] S3 (a) K7n-fJ:5K:, PSIS2 0 1 

±K.y a -;i/FBKbjR2 0 2 ( * fctt h u > *#»r? 

0 n m^5 0 n m©y- F Wbl2 0 3 * Wi. # 
CC. ?IWEh9>^*-««HV©*«:y- h 2 0 4 
*»«U S6Cc(WtEEh^>^#-«l«LV±«:u 
V>X h2 0 5**J*T*. ^<£>SL iSSWJEEh -7 
-AWIHVCC, »;>*7 0 ke V — 1 5 0 k e Vtl E 10 

1 2 E 1 4 cm-\ b 2 0 4 tCBBSS^ 

0, iWELDDaA««2 0 6^M-T^ o 
[0 02 81 ^03 (b). CC7jVr<fc5CC % \s*sAY2 
0 5 9 5 0 0 CJy±CDi*SrWJE L D D&A 

M^2 0 6£SI&t£tfcS#£o «it«l 0 5 0°C, 60# 
©*&10ft4tT5 i*»EL D DisfcA««2 0 6 fcW- 
h204<D~RC0. 3um^0. 4/imA0ii^ o 
[0 02 9] ^tI3.(c) CC^-Tcfc^tc, iSWEEb 
7>^^-i«HV±JCI/^h2 07?:MU ffi 20 

hWiM2 0 34|&i;0 (S3 (d) ) , S&fcOTfBE 
h7>^^-iiSHV±Ol/^ h 2 0 7£B&£Lfc 

<S^ b 9 >5*X h^{bJI2 0 

?2> (S3 (e) ) o C©B& WffijfjE h $<D# 

[0 03 0] yac, 04 (f) K7jVr<fc5K\ IS2 5 
0 n 5 0 0 n m(D&»^ 'JV'j3>2 0 9 4J&J$ 
0, $e>tCl/^F2 10««« 5KCC04 (g) 30 

cd^- h 2 1 1 ftjgflEL/fca. wis v 2 i osri&s-f 

£« ^^§4 (h) Cc^ri^Cc. flfWffb^>^X 
>-WHV±«cl/i?^ h 2 1 2t»«U ffiUJEh^ 
>t>X^-ISLV^ N i ;>47 0 k eV- 1 5 0 k e 
VtlE12cm- l -lE14cm-\ *4»K:0IESStr> 
9 ^aAT * C i K <fc 0 {£Hffi L D D&A 
W*2 1 3WT^o 

[0 03 1 ] *(CH4 ( i ) Kl7jVj\fc5«:, *Wffi h 9 

jr-«WHV±©U^ h 2 1 2 4I&SU i^EE 40 
CVDfcfccfc&TEOSBMfc«t2 14 4WM-S. 
H4 (j) fc5VrJ:9CC, S*ttF7-{i^>m 

>s?* h 2 1 1 ©Bate, ^n-ernpi i o o 

nm-2 0 0 nm(DlM K»>*-JU2 1 5 a£2 1 5 b 

<hlM K^*-;U2 15 a, J&VY- h 2 1 1 K 
£ * 2 1 5 b OC g SM^OCffiA L , WiftS V - ^ 
KU^>««2 1 6 CCDfgOXfltelllK. 50 
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[0032] ±3aRjs*ffi«:j:n«, in— * ? 7'±r, 

WEE© h ^ 3? -/J>a<bi«Ftt©iS— {fccc?tt«3&s* 

•So 

[0 0 3 3] ajte^iicD^SSJcteortt. iWEL D 

DaA«S^2 0 6 %«HaSS-tt4Hg©«K: v {SMEE h 
7 > £ -CD ^ +• * MMM<D K — 7*£tf 5Ci*i, S 
3(e) cDISPg-CpJfg-C* *) . 9 1 ©WWgJBtCtfc^ 

[0 0 3 4] 

5 > i>X % - i PH^tCj^fiS-r -5 iSWJE h 5 > ^ -CD 

-y>%i'*LDD«:iijnr-5 i 2>S3&s%< . oNiset* 

[HffiCDfiiWjrittW] 

[Hll]$l cwWt©»»«c4SW* n * + 

s^wemo sh7>yx^ cDStiSis^^-r wm« 

[ E 3 ] AT 2 CD|QSCD08gCC*S W & n 5=- f * Jl^ffiWE 
Sc>*li5iBEMO Sh5 >S>X $cDi8tX?I^^-rWf®« 

[ 0 4 ] H 3 &ffi< XS*SW-Kffi«5SH 

[ 0 5 ] fi£*CD n 5=- + * Jgfi WEESOWWEEM O S h 

[?f#CDi«HJ] 

ioi, 201 pais 
102.202 ? ■< ~)v \rmtm 

1 0 3. 2 0 3 jS»EEh^>^X^-CDy- hKtfWi 

10 3b ffiSEEMUKCDiSWEEM^tK 

1 04. 1 0 7. 1 0 9, 111. 20 5. 20 7. 2 

io. 212 uy^ h 

1 0 5. 2 0 8 {g«EEh 5 FKffcJS 
1 0 6.20 9 ^ l> l> =i > 
10 8a. 20 4 *K£Eh^>yx^-CDy- h 
10 8b, 210 {£SEEh-7>^X*-coy- h 
1 1 0. 2 0 6 iSitEEL D D f£A?ji*iS{ 

112. 2 13 fi«ELDDSEA«« 

113. 214 mm 



114a, 114b, 215a, 215b 



(6) 
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